INTRODUCTION
The reconstruction of the posterior barrier of the groin represents one of the major objectives in groin hernia repair. There are 2 primary methods used to achieve this objective: "tissuerepair technique" and "tension-free repair". Recently, tension-free repair has become the gold standard procedure for repairing inguinal hernias. Many techniques have been described by different authors [1] [2] [3] [4] [5] [6] . Tension-free repair involves the use of synthetic prosthetic materials for rebuilding the posterior inguinal wall. The prosthetic materials, now disposable, have a welltolerated bioreactivity, allow efficient fibroplasia, diminish postoperative pain, and significantly reduce the recurrence rate and convalescence period.
The Stoppa procedure, or giant prosthetic reinforcement of the visceral sac (GPRVS), is performed by wrapping the lower part of the parietal peritoneum with prosthetic mesh. The mesh contributes to a physiological healing process that creates a special bilateral anatomical reinforcement in the inguinal region, which effectively prevents inguinal hernia recurrence [7] [8] [9] [10] [11] . The procedure's rationale is based on an elegant surgical and anatomical prosthetic placement that occludes the myopectineal ostium of Fruchaud. The GPRVS procedure requires wide dissection of the subfascial preperitoneal space. As a corollary, the GPRVS operation calls for the use of suction drainage. Sometimes this drainage procedure is responsible for longer hospitalization that may be as long as 9.7 days 11 . Since the description of GPRVS procedure, many surgeons have reported good outcomes; however, whether drainage is mandatory or how many suction drains should be placed in the preperitoneal space at the time of intervention is still controversial 8, 9, [12] [13] [14] [15] [16] [17] [18] [19] . The purpose of this study was to analyze the actual benefit of drainage in the GPRVS procedure and to answer the question of whether drainage is better than no drainage.
PATIENTS AND METHODS

Patients
Twenty-six male patients, of ASA I or II surgical risk, were prospectively randomized: Twelve patients presented with recurrent inguinal hernia, and 14 patients presented with bilateral groin hernia (Table 1) .
All patients underwent general anesthesia, and each surgical intervention was performed by the same surgeon. None of the patients received heparin for prophylaxis of thromboembolism, since they were encouraged to walk on the first postoperative day (POD).
Surgical technique
The patient was positioned at the dorsal horizontal decubitus in a mild Trendelenburg position. A single dose of cephalothin was given intravenously immediately before the start of the operation. A midline infraumbilical incision was performed, and the preperitoneal space was opened. Dissection was performed in the retropubic space of Retzius in front of the bladder as far as the prostate. The dissection was extended laterally behind the rectus muscles and epigastric vessels in the retroinguinal space as far as the iliopsoas fascia. The sac of the inguinal hernia was identified; when the inguinal hernia was indirect, the sac and the spermatic cord were gently retracted, and the spermatic elements were carefully isolated. The preperitoneal cleavage plane was extended to expose the deep aspect of the obturator region below, the iliac vessels laterally, and the fascia of the psoas major muscle. The direct hernia sacs were inverted with a purse-string suture, and the indirect hernia sac was opened and a finger introduced within it to facilitate the isolation of the spermatic elements. In 8 patients the indirect hernia sac was resected, and in 16 patients the parietal peritoneum was inadvertently opened and its borders were approximated by continuous suture with polyglycolic acid 2-0 ( Table 1 ). The contents of the spermatic cord were then parietalised . Careful hemostasis was carried out, and a chevron-shaped polypropylene mesh was placed and distended enough to guarantee the most flattened accommodation of the prosthesis in the preperitoneal space. The prosthesis was sutured at the pectineal ligament and the fascia of major psoas muscle with 2-0 polypropylene stitches to prevent dislocation. The dimensions of the mesh were measured in centimeters (Table 1) .
Randomization
Once hemostasis in the preperitoneal space was obtained, the patient was randomly assigned to receive 1 of the 2 treatments: placement or not of a single 4.8 mm drain, which was carefully placed in the preperitoneal space in front of the prosthesis and exteriorized at the right flank.
The 2 treatment groups in this trial were Group A, 14 patients without drainage, and Group B, 12 patients with suction drainage (Table 1) .
Postoperative evaluation
On the second POD, all patients underwent an abdominal pelvic computated tomography (CT) scan to detect the presence of any fluid collection, with particular attention to the consistency and the volume in the preperitoneal space. All patients in Group A were discharged after the CT scan. In Group B, the criterion for taking out the suction drain was a 24-hour drainage less than 50 mL. When this volume was observed, the patient was discharged on the same POD.
All patients were instructed to return to the Division of Surgery if presenting with fever, incisional or inguinal pain, local ecchymosis, hematoma, or scrotal swelling.
The ambulatory followup was on the 15th POD, when a physical examination was performed to search for ecchymosis, seromas, hematomas, inflammation, or infectious signs at the infraumbilical or inguinal regions. 
RESULTS
In Group A, 12 out 14 patients (85.7%) presented with preperitoneal space fluid collection as revealed by CT scan on the second POD. From these 12, only 3 (21.4%) exhibited minor clinical manifestations: one showed a scrotal ecchymosis, the other an incisional hematoma, and the latter a seroma. All these complications were treated clinically with good outcomes. In this group the hospital stay ranged from 2 to 7 days (mean of 3.5 days).
No patient in the Group B presented with any fluid collection on the second POD revealed by CT scan. However, 1 patient had fever and pain in the infraumbilical region without any physical signs of inflammatory process on the 15th POD. This patient underwent an ultrasound scan of the lower abdomen with no findings of fluid collection. We performed an abdominal pelvic CT scan, which revealed fluid collection in the preperitoneal space (Fig. 1 ) that was absent in the CT scan performed on the second POD (Fig. 2) . A guided needle puncture was performed, and about 60 mL of purulent secretion was aspirated; and a wire-guided tubular suction drainage was percutaneously inserted. Drainage was maintained for 4 days, and then the catheter was taken out. The patient recovered well, and no recurrence of inguinal hernia could be detected at the follow-up exam.
DISCUSSION
The Stoppa (GPRVS) procedure utilizes the many advantages of the preperitoneal approach in inguinal hernia repair. It has many advantages, particularly in cases of recurrent or multirecurrent inguinal hernias. We have used GPRVS for inguinal hernia repair since 1983. At present, this operation is performed in 22% to 28% of groin hernias referred to our General Surgery Division . A key feature of GPRVS is the application of Pascal's principle in mesh placement that reinforces the lower abdominal wall with an elegant anatomical approach that does not disturb groin structures, even in cases that were dissected before. However, the GPRVS procedure requires a very extensive dissection of the preperitoneal space for the insertion and wrapping of the visceral sac in a large bilateral mesh prosthesis.
Recent publications about the GPRVS have revealed that there still are authors who routinely use drainage with this procedure 15, 17 ; however, some others do not use drainage 12, 16 , and some eventually use drainage 13, 20 . When we looked for potential complications reported in these publications that might have arisen from fluid collections (seroma, hematoma, and infection), we found the following complication rate: 1) routine drainage: 3% 15 and 9% 17 ; 2) use of suction drain according to intraoperative parameters: 10.2% 20 and 24.6%
13
; and 3) no drainage: 14% 16 and 22.7% 12 . From these data, it appears that the use of a suction drain would bring some benefit. However, considering that Coda et al. 13 reported a 24.6% rate of hematoma and seroma, even with the use of suction drainage in 83% of the patients in their study, it appeared that there was some controversy about the benefit of the drainage in GPRVS. To the best of our knowledge, this issue has not been studied before.
We have been using the procedure for repair of all inguinal hernias potentially disposed to recurrence, including those of obese patients with abdominal distension and patients with chronic bronchitis. However, for the present study, we included for prospective randomization 2 categories of patients with groin hernias: 1) recurrent or multirecurrent inguinal hernias, and 2) patients over 50 years with bilateral inguinal hernias. This protocol was aimed towards answering the question about the necessity of drainage in GPRVS, minimizing as much as possible patient comorbidities that could interfere with the interpretation of the outcome. It is clear that obesity interferes with the dissection. In this study, the patients had a body mass index (BMI) ranging from 18.81 to 31.20 kg/ m 2 (mean = 23.0 kg/m 2 ). On the other hand, by considering the anthropometric parameters and the size of the prosthesis placed in preperitoneal space, we found that Groups A and B were homogeneous.
We performed the Stoppa procedure with special attention to the original description [7] [8] [9] [10] . The choice of polypropylene mesh is a consequence of availability in our country. At the beginning of our experience, we used 4 drains in the preperitoneal space. Further we believed that 1 suction drain was sufficient by assuming that the preperitoneal space created by the surgical dissection represented only 1 bilateral continuous space; in fact, this strategy worked effectively. Aspirative drainage in GPRVS was responsible for 2 to 7 days of postoperative hospital stay with a mean of 3.5 days, which is compatible to the findings of others 11, 14, 16, 20 . Of the patients who did not undergo drainage, 85.7% presented with preperitoneal fluid collection revealed by CT scan on the second POD, but this was diagnosed clinically in only 21.4%, with minimal clinical evidence that did not require any specific treatment. This finding suggests that it is safe to not drain systematically after the GPRVS procedure. This concept is strongly supported when we consider that the use of drainage did not prevent the collection of pus after the second POD in 1 patient. Moreover, the clinical signs of the inflammatory process are more reliable than the potential benefit that drainage in all patients might bring. The successful percutaneous puncture and drainage of fluid collection in 1 patient demonstrated that the presence of postoperative infectious fluid collection following GPRVS does not require that the mesh be taken off.
Thus, the results presented from Group A on clinical evaluation are similar to those reported by Solorzano et al. 16 and Beets et al. 12 who also did not use drainage systematically in GPRVS. Solorzano et al. 16 reported 14% hematoma and infectious complications while Beets et al. 12 reported 22.6% seroma, hydrocele, hematoma, and infectious complications.
Our results justify the concept that the GPRVS procedure is not an operation that routinely requires drainage. We are convinced that, for general use, precise case selection, and careful attention to anatomical and surgical principles are the foundations for every surgical procedure, including GPRVS.
We can safely propose that the use of aspirative drainage in GPRVS must be used in situations without good hemostasis. Schimitz et al. 21 reported that in Bassini-Lotheissen inguinal hernia repair, patients receiving lowdose subcutaneous heparin have a high rate of hemorrhagic complications, with 22% hematomas and 13.3% ecchymosis. Similar results were also reported by Mumme et al. 22 , including increased postoperative hematomas and subsequent increased surgical reintervention with anticoagulation in inguinal hernia surgery.
Finally, our results corroborate the unquestionable value of the GPRVS procedure as an efficient inguinal hernia repair technique that reduces the recurrence rate. The GPRVS procedure is not only the last weapon of defense, but is actually a good weapon. By assuming this posture, we think that we are safely decreasing postoperative stay, and as a consequence, improving the cost effectiveness of the procedure. 
RESUMO
